2 , M i l a n P o l á å e k 1 ABSTRACT: Production of medicinal plants is accompanied by many problems, out of which some are overcome. Problems in medicinal plant production, including the production of sage and lemon balm that cannot be avoided are pathogens, the presence of insects and weeds.
INTRODUCTION
Garden sage and lemon balm are species cultivated on large areas in the world. Such mass production is favorable for the occurrence of animal pests and pathogens. Although garden sage and lemon balm are not often infested with microorganisms and pests, in some cases their yield and quality can be reduced in this manner.
Septoria mellisae infests lemon balm and causes leaf spot. The leaf spots are gray, sometimes black, and are usually limited by leaf nerves. Puccinia melissae causes rust on lemon balm. G a m l i e l and Y a r d e n (1998) indicated that, besides the fungus P. mellisae, rust can also be caused by the fungi P. menthae and P. angustata.
Oidium erysiphoides causes sage mildew, while different leaf and stalk spots are caused by the fungi Ascochyta vicina and Phoma salviae. P l e n k (2002) indicated Peronospora lamii as the pathogenic fungus causing sage rot. This fungus was found on sage by other researchers as well, E l l i s, K e ll e r m a n n (1887) and M u l l e r (1999), who uses the old term, P. swinglei.
Another very important sage disease is wilt. S a l l i (1997) indicated the following pathogens isolated from wilt-affected plants: Fusarium oxysporum, Alternaria alternata, F. Solani, F. Moniliforme, Rhizoctonia solani and Fusarium culmorum. This data leads to the conclusion that the most important causal agents of wilt are the Fusarium species of fungi.
Lemon balm pests are Eupteryx atrapunctata and Cassida viridis. Lemon balm can be damaged by the flea beetle, different caterpillars and some insect species.
S t e p a n o v i ã (1998) indicated the armyworm Phytometra chrysitis as a sage pest, while H a b á n (1996) indicated the caterpillar Zygaena punctum as causing damage to sage leaves.
Many sage insect species were determined by K o s t i ã et al. (1999) . Sage flowers were infested with Zygaena punctum, Adelphocoris lineolatus, Euridema ornata and Dolicoris baccarum. The following species were found on the leaves: Disaneura salviae, Thrips tabaci, Empoasca pteridis, Aceria salviae, Tetranychus lubeniu, etc.
MATERIAL AND METHODS
The occurrence of lemon balm and sage pests and diseases was investigated in the Kolonjani area, 10 km to the northeast of the town of Nitra. Crops of these medicinal plants were controlled once every two weeks. Diseased plants were marked. The leaves and other infested plant parts were examined in laboratory conditions. Fungi were isolated from the diseased plants. Isolation was conducted on potato stock. After sieving, determination of pathogens was carried out.
Pest numbers and dispersion were determined by the method of random catch using the Ø = 50 cm catcher. Three replicates were made in the middle of the plot (3 x 50 catches). The insects were starved and determination was done following that.
RESULTS AND DISCUSSION
The following sage and lemon balm pathogens were determined: Fusarium equiseti and the species Alternaria alternata, syn. A. tenuis. The determined pest species were Eupterix atropunctata and Empoasca pteridis from the family Cicadaelidae and some more species from families Miridae, Aphididae, Chloropidae and Chrysomelidae.
The health condition of the medicinal plant crops was good and disease symptoms were detected on the leaves and stems on the inside and on the lower plant parts. The leaves were wilted and black in these places. Pathogen Fusarium equiseti was isolated from stalks and leaves garden sage plants. The identification was carried out by using of manuals and monograph G e rl a c h, N i r e n b e r g (1982) , and S a m s o n et al. (1995) . On PDA F. equiseti produced aerial, yellowish brown mycelium. On mycelium only macroconidia formed, mostly 4-5 septae and 26-60 m long and 3.5-5.2 m wide. Chlamydospores were formed in hyphae, less frequently in conidia. K o s t i ã et al. (1999) determined the presence of Fusarium, F. equiseti in sage seeds, roots, stalk and leaves. One more species of fungus was isolated from the seeds, stalk, leaves and roots -F. moniliforme, var. subglutinans sage K o s t i ã et al. (1999) .
Alternaria tenuis was isolated from sage seeds and leaves. The pathogen caused round or shapeless black spots on the leaves. The spots often merged together and caused necrosis. The symptoms were observed on the older leaves first, K o s t i ã et al. (1999) . We observed similar symptoms on the older leaves, from which the fungus A. alternata was isolated. A. alternata on PDA produces aerial mycelium. The first mycelium was white and later it became dark grayish and black. Mostly 3-6 septae conidia formed on mycelium in chain. Measuring of conidia was 20-60 x 11-15 m. The most numerous pests on lemon balm were Eupterix atropunctata. Eupterix atropunctata were most abundant pests on lemon balm; about 280 individuals per one day were recorded in 2003. The same species was the most abundant also on sage. The second rank belongs to Empoasca pteridis. There were recorded 3 individuals on sage and 12 ones on lemon balm. T a n a s ij e v i ã and S i m o v a -T o š i ã (1987) and S i m o v a -T o š i ã et al. (1997) found the following species from the family Cicadaelidae on sage in Serbia: Eupterix atropunctata, Eupterix urticae and Eupterix spp. They damaged the leaves, causing leaf spots, leaf curling, and different leaf deformations. E. atropunctata causes chlorophyll degradation, resulting in the appearance of round pale or gray spots, which can merge with one another in some cases, N e u b a u e r et al. (1980) . We recorded same species from families Chrysomelidae, subfamilia Halticinae on lemon balm than on sage. In both years, species Phyllotreta atra and P. undulata was recorded and in 2004 Longitarsus lycopi on lemon balm was recorded, too. Dominated species were found on lemon balm in 2004, when the greatest number of individuals was recorded. Typical harmful caused by flea beetle -holes on leaves were recorded.
During 2004 more aphids were recorded on sage and lemon balm in comparison with 2003. Aphis gossypii Glover was dominated. This polyphagous species was recorded also on sage and many other crops in Serbia. In Serbia, as well as in other countries, on sage and other species belonging to Salvia spp. was recorded aphids Aphis salviae Walker, Aphis passeriniana del Guerico.
On lemon balm was recorded only one specimen Cassida viridae from family Cassidnae. This is polyphagous species attacking crops belonging to Cemopodiaceae, Carduaceae and Malvaceae.
CONCLUSIONS
Production of medicinal plants, such as lemon balm and garden sage, is accompanied by many problems, like weed, disease and pest occurrence.
During the summer of 2003 and 2004, the occurrence of pests and pathogens was investigated in lemon balm (Mellisa officinalis) and garden sage (Salvia officinalis). The pathogens Alternaria alternata and Fusarium spp. and the insects Eupterix atropunctata and Empoasca pteridis (Homoptera, Cicadelidae) were identified. All these pests can decrease the quantity and quality of drugs. 
